Introduction
In India, the Revised National Tuberculosis Control Program 
Study site and aim
Bagula Tuberculosis Unit (TU), Nadia, West Bengal, India, serves a population of approximately 0.5 million, most of whom are from the lower socio-economic strata. The present study was performed at the Bagula TU, and its aim was to identify the effectiveness of the category II regimen and to compare outcomes among patients in the three subgroups (relapse, failure and TAD).
Methods
This was a records- New case: A patient who has never had treatment for TB or who has taken anti-TB drugs for less than one month. Relapse: A patient previously treated for TB who has been declared cured or treatment completed, and is diagnosed to be bacteriologically positive (smear or culture) TB. Failure: A new smear-positive patient who is smear positive at 5 months or later after starting treatment. Treatment after default (TAD): A patient who returns to treatment, positive bacteriologically, following interruption of treatment for 2 months or more. Cured: A patient who is sputum-smear negative in the last month of treatment and on at least one previous occasion. Treatment completed: A patient who has completed treatment but who does not meet the criteria for 'cure' or 'failure'. Chronic: A patient with TB who is sputum positive at the end of a standard re-treatment regimen with essential anti-TB drugs. Died: A patient who dies for any reason during the course of treatment. Default: A patient whose treatment was interrupted for two consecutive months or more.
Transferred out:
A patient who has been transferred to another recording and reporting unit and for whom the treatment outcome is unknown. Category I: New cases of acid-fast bacillus (AFB) smear-positive pulmonary TB and other newly diagnosed sputum-negative or extrapulmonary seriously ill patients with severe TB forms.
Category II:
Patients who have received anti-TB treatment for more than one month in the past (and therefore are at increased risk of having multi-drug resistant disease). These include smear-positive relapses, smear-positive failure cases, and smear-positive patients being treated after default. Category II also includes smear-negative pulmonary and extrapulmonary cases due to failure and relapse (infrequent and exceptional). Category III: New cases of AFB smear-negative pulmonary and extra-pulmonary TB who are not seriously ill. Among unfavourable outcomes, chronic cases were more likely to be in the failure group (26.92%), followed by treatment after default (23.53%) and relapse (6.08%), with a significant difference between relapse and failure (Z = 1.81, p = 0.03). The default rate was higher among the failure group (15.38%), while deaths were higher in TAD (8.82%) ( Table 1) . The mean age, percentage of low-and high-grade sputum positivity and sputum conversion did not differ significantly among the three groups ( Table 2 ). The overall cure rate was greater for those with low-grade sputum (76.54%), compared with high-grade sputum positivity (65.33%); while the incidence of patients not cured on therapy was higher in the high-grade sputum positivity group (Table 3) . However, no significant statistical association was established between the grade of sputum positivity and cure rate (χ 2 = 3.10, p = 0.07) (Table 4) . A favourable outcome was more likely in lower grades of sputum positive cases when all three groups were calculated separately (Table 5 ).
Discussion
Although in most Indian studies [5] [6] [7] TAD patients comprised the largest group of category II cases, in our study the largest group consisted of relapse cases (63.24%), followed by failure (22.22%) and TAD (14.52%). This was similar to a study from Morocco 8 .
As in previously published reports 8 we observed a favourable outcome in most cases of relapse. This is because most of the patients who relapse after a regimen to which they were initially sensitive have bacteria that remain susceptible to the same drugs. The current category II treatment regimen, which adds parenteral streptomycin to the drugs used in category I, should therefore be adequate for most of these patients. It seems justified to carry on with this regimen in patients in the relapse subgroup of the retreatment cases.
In the other two subgroups (failure and TAD) of retreatment cases, the majority of patients are classified 'chronic' cases in their final outcome, possibly due to the development of multi-drug resistant (MDR) TB. The standard RNTCP regimen followed for category II patients fails to cure these patients. In these cases a retreatment regimen using second line drugs is necessary. A study from Peru found that category I failure patients have a five-fold greater chance of favourable outcome on therapy with second line antitubercular drugs 9 .
Other factors known to influence the final outcome of category II patients are: age 10 , sputum sterilization at 2 and 3 months 11 , HIV seropositivity 12 and the prevalence of initial drug resistance 13, 14 . In the present study, no difference was found among the subgroups at the initiation of therapy in terms of age and sputum conversion at 2 and 3 months. The proportion of high-and low-grade sputums in the three subgroups was also similar. Initial drug resistance and HIV seropositivity were not included in the present analysis.
However, the low incidence of HIV seropositivity in this geographic area (0.88% in West Bengal STD clinics 15 )
suggests that this may not be an important factor in the final outcome of patients. And although initial drug resistance patterns were not available for Bagula TU patients, the low national average (1-3% 16 ) suggests that this can also be excluded as a cause of unfavourable outcome. Another study failed to find a single case of MDR TB among 39 relapse cases; however, 80% of failure cases had MDR 14 .
A study from Peru reported isolated MDR TB strains in 93.8% of 160 failed patients 18 . In Lima, 73% of 38 patients who failed to category I treatment had MDR TB strains isolated, although treatment irregularity was not a predictor of treatment failure in these patients 19 . Other studies have also found an increased incidence of MDR TB in patients treated for more than 20 weeks with an antitubercular regimen 20, 21 .
The present study demonstrated an increased incidence of unfavourable outcomes with higher sputum grades among all three subgroups. A similar relationship between higher initial sputum grades and final outcome has been reported in another study 10 .
Conclusion
In rural areas of the developing world, as in India, where there is a heavy burden of TB but limited resources, it is not possible to perform culture and sensitivity for all retreatment cases. Even after excluding the relapse cases that have a favourable response on the standard retreatment regimen, the number of patients in the other two subgroups, category I failure and TAD, are high. Culture and sensitivity of sputum for all these patients would not be possible under the present program conditions. Among patients in the TAD and failure groups, those with lower grades of sputum positivity have a greater than 70% chance of a favourable outcome. Therefore, we propose that culture and sensitivity, followed by treatment with sensitive second line drugs, be reserved for those patients in these two subgroups who present with an initially high bacillary load in their sputum.
